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Abstract - A sprayer is a gadget used to spray a fluid. For pesticide control agriculturists need to splash bug sprays on their 
yields. For this reason, diverse kinds of sprayers are utilized. Little-scale ranchers are by and large inspired by the physical lever 
worked Knapsack sprayer for its ease. This sort of sprayer can be utilized to splash bug spray on fields of products however not 
on mango or lychee trees. Since it can't spray to a higher elevation. This paper emphasizes on a foot operated spraying pump 
which can meet the reason for splashing on mango or lychee trees with the end goal of pesticide control. The novelty of this 
device is that it can keep up high pressure with low work which makes it simple to shower to a higher elevation. The proposed 
foot operated sprayer has been designed and constructed accordingly. The performance tests have been done to measure 
significant aspects of the sprayer like the highest elevation of water it can spray, which was found to be 5.48 meters. All the 
results found were satisfactory compared to the existing sprayers in the market. 
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I. INTRODUCTION 
 
Water is an eternity changing element of the physical 
condition. It performs now and again like a living 
creature and has the particular ability to empower its 
lifeless environment. “Sprayer” might be characterized 
as a gadget with openings to shower water in drops or 
as a stream. It is utilized for different purposes. It 
might be utilized for offering water to the trees, soil or 
grass [1]. It might likewise be utilized to keep the 
spread of flame or to control the temperature if there is 
an ascent in temperature in view of flame. Another 
utilization of it can be washing windows of tall 
structures. It can likewise be utilized for washing 
automobiles or can be used for pesticides control [2-3]. 
Nowadays, the sprayers play a vital part in different 
fields. Depending on their operation, many types of 
sprayers are available [4-6]. Most usually utilized 
sprayer is the Knapsack Sprayer. It has different 
restrictions like not having the capacity to keep up 
required weight, requiring more vitality to work [5]. It 
can likewise be a purpose behind back agony of the 
agriculturists since they need to convey the water 
repository tank on their back swinging from their 
shoulder. 
 
To conquer the confinement of the generally utilized 
sprayer, a sprayer is planned in this paper in view of 
working it physically by foot. This proposed sprayer 
can keep up high pressure which results into greater 
discharge rate. It likewise wipes out the issue of back 
agony and solid torment which might be looked by 
utilizing the Knapsack sprayer. Again, water is 
extensively used for fire suppression but its 
effectiveness highly depends on how the water droplets 
splash from the water bucket[7]. In this work, better 
composition of water mist was created by making 

proper atomization of water emanating from nozzle. 
This provides better accuracy in fire extinguishing. 
The proposed venture comprises of a plunger 
component pump which is worked with foot by 
repeatedly stepping on a paddle and creating sufficient 
pressure for the water to discharge. Plunger pumps 
utilize a crank mechanism to make a responding 
movement along an axis, which at that point 
manufactures pressure in a chamber or working barrel 
to drive gas or liquid through the pump. The pressure 
in the chamber impels the valves at both the suction 
and release focuses. The upstroke of the cylinder draws 
water into the barrel through a inlet valve. On the 
down stroke the water is released through an outlet 
valve into the conveyance pipe. This sprayer likewise 
comprises of a water supply, by and large a basin 
brimming with water is utilized,  a nozzle attached 
with trigger which is utilized to splash the water with 
high pressure, a conveyance pipe which is associated 
with the spout and a suction pipe with strainer. The 
sprayer is less in weight and simple to move and 
appropriate for splashing with hyjet shower firearm. 
The proposed sprayer are properly designed and a 
prototype of it is also constructed with proper 
equipment which shows a satisfactory result. 
The paper is organized in five sections. In section II, 
the design consideration of the proposed sprayer are 
discussed. The construction of the system is delineated 
in section III. The methodology snd  performance 
result are shown in section IV. Finally, a conclusion is 
drawn in section V. 
 
II. DESIGN CONSIDERATION 
 
A. Design Consideration 
Most of the sprayers in our country cannot maintain 
high pressure and thus the water jet cannot reach a 
great height or cannot cover a large area. The 
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proposed sprayer is designed to perform with high 
pressure which is ensured by the plunger mechanism 
attached with a lever mechanism. The lever 
mechanism is put to work by stepping repeatedly on 
the paddle using the force of the foot along with 
gravity. The design proposed here is suitable for 
small and large spray coverage. The proposed design 
also ensures highest productivity with lowest possible 
energy. 
 
B. CAD Design 
The CAD design of the proposed foot pump sprayer 
is given in Fig. 1.  All the dimensions are in meters. 

 
Figure 1: CAD Design of the Foot Pump Sprayer 

 
II. CONSTRUCTION OF THE SYSTEM 
 
A brief description of construction of different parts 
of the foot pump sprayer is given below: 
 
A. Base 
A rectangular base is made using cast iron to support 
the whole construction. It is made rectangular so that 
the construction remains sturdy and doesn’t tilt. The 
length of the base is kept 0.406 meters and the width 
is 0.178 meters. Figure 2 shows the pictorial view of 
the base of the foot pump sprayer. 
 

 
Figure 2: Base of the foot pump sprayer. 

B. Water Reservoir 
For the sprayer to splash water, there must be a water 
source. A container loaded with water is utilized here 
as the water repository. The strainer appended with 
the suction pipe is kept inside the water in the can 
which sucks the water from the container to stream 
into the suction pipe. 
 
C. Pump Cylinder & Frame 
The movement of water continues through the pump 
cylinder. When the paddle is stomped and so the 
piston rod is on upstroke, this cylinder takes in the 
water through the inlet valve and stores it until the 
down stroke of the piston rod. It releases this stored 
water with high pressure through the outlet valve 
during the down stroke of the piston rod. A cylinder 
of 24 inches or 2 feet length and of 2 inches diameter 
is used in this proposed design to operate as the pump 
cylinder. This cylinder is the vital part of the whole 
construction. 
 

 
Figure 3: Cylinder & Frame of the foot pump sprayer 

 
A frame is made out of cast iron to contain the 
construction. The main parts of the whole 
construction are contained in this frame so that it 
doesn’t move. A handle is made at the top of the 
frame so that while in operation it can be gripped 
with the hand. The constructional figure of the pump 
cylinder and frame  are presented in Fig. 3. 
 
D. Spring 
2 spring is used for the plunger mechanism to work in 
this design. These springs are held in 2 spring holder 
which are guided in a pipe guide. The constructional 
structure of spring is indicated in Fig. 4. 
 
E. Piston Rod 
The main component of the plunger mechanism used 
is the piston rod as shown in Fig. 4 which is 
connected through a lever with the paddle. Suction 
and discharge of the water are controlled by the 
strokes of this piston rod. The upstroke of the piston 
rod causes the water to draw into the pump cylinder 
through the suction pipe and the down stroke of the 
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piston rod makes the water discharge from the 
cylinder to the outlet valve which prompts the nozzle 
through the delivery pipe. 
 

 
Figure 4: Spring and Piston Rod of the Food Pump Sprayer 

 
F. Joint Bracket: 
A V shaped joint bracket was made for  guiding the 
lever mechanism. This joint bracket is made from 
aluminum. Figure 5 shows the pictorial view of it. 

 

 
Figure 5: Joint Bracket of the Foot Pump Sprayer. 

 
G. Suction Pipe and Strainer: 
A suction pipe is used to deliver the water from the 
reservoir to the pump cylinder. Here, 1.067 meters 
PVC pipe is used as a suction pipe as shown in Fig. 6. 
At one end of the pipe a strainer is attached which 
sucks the water from the bucket. Another end of the 
pipe is connected to the inlet valve of the pump 
cylinder. The strainer is indicated in Fig. 6. 
 

 
Figure 6: Suction Pipe and Strainer of the Foot Pump Sprayer. 

H. Delivery Pipe: 
A delivery pipe is used to deliver the water from the 
pump cylinder to the nozzle.  A 6.096 meters PVS 
pipe is used as a delivery pipe as shown in Fig. 7. 
One end of the pipe is connected to the outlet valve of 
the pump cylinder and another end is connected with 
the nozzle lance which lead the water to spray 
through the nozzle holes. 
 

 
Figure 8: Delivery Pipe of the Foot Pump Sprayer 

 
I. Paddle: 
It is used to activate paddle lever. When pressure is 
forced on paddle by foot, paddle lever operate the 
piston and store water to cylinder for spraying water. 
The paddle used here is presented in Fig. 8. 
 

 
Figure 8: Paddle of the Foot Pump Sprayer 

 
J. Paddle Lever 
The initiation for the sprayer to work originates from 
the energy picked up from the rehashed stamping of 
the foot on the paddle. This paddle is associated with 
the piston rod through a lever which is known as 
paddle lever as shown in Fig. 8. At the point when the 
paddle is stepped by foot, the piston rod moves 
upward in the pump chamber which draws the water 
into the cylinder through the conveyance pipe from 
the bucket.  When the pressure is discharged, the 
piston rod moves descending which lead the water to 
release through the outlet valve into the conveyance 
pipe lastly into the nozzle. 
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Figure 9: Paddle Lever of the Foot Pump Sprayer 

 
K. Nozzle 
A standout amongst the most vital and an 
unquestionable requirement segment for this design is 
the nozzle as shown in Fig. 10[8]. Without the nozzle, 
there can never be the likelihood of showering water. 
This nozzle is associated with the outlet pipe which 
drives the pump cylinder through the outlet valve. To 
make the droplet of water atomized, the nozzle is 
designed properly. At the tip of the nozzle, water is 
scattered with high pressure which makes the water 
oppose the gravitational force and splash with an 
incredible stature. The nozzle is made out of steel to 
spray water. Length of this nozzle is 0.762 meters. 

 

 
Figure 10: Nozzle of the Foot Pump Sprayer 

 
L. Nozzle Trigger 
The nozzle has a trigger by which the splash can be 
controlled and that portion is known as nozzle trigger 
as shown in Fig. 11 [9]. The trigger is balanced with 
the nozzle. With the assistance of this trigger pressure 
can be adjusted in the matter of how much stature the 
water should be showered at. The conveyance pipe is 
associated with the nozzle which brings the water 
from the cylinder. 

 
Figure 11: Nozzle Trigger of the Foot Pump Sprayer 

 
With the above described different parts, the foot 
pump sprayer is constructed as a prototype. The 
pictorial view of the fully constructed foot pump 
sprayer is shown in Fig. 12. 
 

 
Figure 12: Pictorial View of the Constructed Foot Pump 

Sprayer. 
 
III. METHODOLOGY & PERFORMANCE 
TEST 
 
A. Methodology 
The foot pump sprayer keeps running on the principle 
of positive relocation pump. The pedal is pressurized 
with foot by more than once venturing on the pedal 
which causes the piston rod to make a vacuum inside 
the pump cylinder. The suction pipe associated with a 
strainer is kept in a water store which will suck water 
in the pump cylinder. At the point when the foot or 
pressure is discharged from the pedal the water inside 
the pump will move through the conveyance pipe to 
the nozzle.  The upstroke of the cylinder draws water 
into the cylinder through an inlet valve. On the down 
stroke, the water is released through an outlet valve 
into the outlet or conveyance pipe. This sprayer 
likewise comprises of a water supply, by and large a 
container loaded with water is utilized, a nozzle 
appended with trigger which is utilized to splash the 
water with high pressure, a conveyance pipe which is 
associated with the nozzle and a suction pipe with 
strainer. This nozzle launches the water as a stream or 
as splash which can be controlled.  A simple block 
diagram is presented in Fig. 13 to improve a 
comprehension of the working system of this gadget: 
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Figure 13:  Block Diagram of a Foot Pump Sprayer Operation. 
 
B. Experimental Setup of the Foot Pump Sprayer: 
After the construction of the foot pump sprayer, a 
performance test had been done. For that the different 
parts were assembled to make it functional. One end 
of the suction pipe was attached with the strainer 
which was put inside the bucket full of water. 
Another end was connected to inlet valve of the pump 
cylinder. The delivery pipe was connected with the 
outlet valve of the pump cylinder on one end. The 
other end was connected with the nozzle. After the 
completion of the setup, the performance test was 
done which is mentioned in the subsection C. 
 
C. Performance Test of the Foot Pump Sprayer: 
Performance test was done to find out the height of 
the water, it can spray. To measure this height, the 
water was sprayed on a tall building and mark the 
water spray tip on the building. Later from that mark 
a measuring scale was used to find the difference 
between the mark and the tip of the nozzle. 
A table showing the outcomes of the 5 observations 
that were done for the performance test is given 
below: 

 

CONCLUSION 
 
A multi-purpose high functioning sprayer like this 
foot pump sprayer can be a very important device in 
various fields. In this work, everything was done 
carefully and successfully. Though there were many 
difficulties and the device was not running at one 
time but the problem was overcome. A proper 
maintenance is needed for the sprayer to be kept 
working properly. The constructed sprayer can be 
now used for watering tall tress as well as 
extinguishing small amount of fire. It can also be 
used for washing windows of tall buildings and 
automobiles. Finally it can be said that the design and 
construction of the proposed foot sprayer was done 
successfully. 
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